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At a glance

e This Information Sheet presents estimates of the impact of airbags and electronic stability control (ESC)
on fatalities in light vehicle crashes.

e It is estimated that frontal airbags have reduced light vehicle fatalities by 13 per cent, side airbags have
reduced light vehicle fatalities by 4 per cent, and that ESC has reduced light vehicle fatalities by 6 per
cent. Together, these measures are estimated to have reduced light vehicle fatalities by 23 per cent.

e This may account for the equivalent of around half the reduction in the fatality rate, per kilometre
travelled, since 2007.

e The impacts of side airbags and ESC will increase as newer vehicles filter through the fleet.

Introduction

From 1990 to 2014, the number of road fatalities in Australia halved (BITRE 2015, BITRE 2014a), and the
fatality rate per vehicle kilometre fell by two thirds from 1990 to 2012 (BITRE 2014b). This is attributable to
a number of factors, including safer vehicles, safer roads, and improved law enforcement. To some extent
there are likely to be offsetting factors, particularly increased driver distraction (BITRE 2010).

While BITRE (2010) estimated the impacts of seatbelts, speed cameras, and random breath tests, this paper
estimates the impacts of two more recent measures: airbags and ESC. Rather than using regression analysis
as was done for BITRE (2010), this paper draws on other empirical estimates of the impacts on crashes of
particular types, and estimates of the proportion of fatal accidents that are of these types. These are
combined with estimates of the number of light vehicles equipped with these technologies each year. These
standard feature estimates are based on matching vehicle information from Glass’s Research Data (Glass’s
Information Services, 2014) with new light passenger vehicle sales figures from various VFACTS issues (FCAI,
various issue). The ABS Motor Vehicle Census (ABS 2014) is used to estimate the proportion of the fleet
made up by such vehicles.

These technologies are expected to have a further impact in the future, as newer vehicles continue to
displace older vehicles in the vehicle fleet. Projections of the likely impacts of side airbags, ESC, and
autonomous emergency braking are included in BITRE 2014c.

Airbags

Frontal airbags began to be introduced as a standard feature in light vehicles in around 1990, and by 2006
were a standard feature in over 90 per cent of new light vehicles. Take-up of passenger airbags was slower
than driver airbags—by 2014, around 80 per cent of the light vehicle fleet was equipped with driver airbags,
but only around 55 per cent with passenger airbags. Frontal airbags are most effective at reducing trauma in
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front-impact crashes. Paine (2002), drawing on estimates by Langwieder et al (1998) and MUARC (1992),
assumed that driver airbags reduced fatalities by 25 per cent in front-impact crashes, and that passenger
airbags reduced fatalities by 20 per cent in frontal crashes in which a passenger was involved.

Side airbags began to be introduced as a standard feature in around 1995 (D’Elia et al 2012). By 2014 over 75
per cent of new light vehicles were equipped, and 36 per cent of the light vehicle fleet. Side airbags are most
effective at reducing trauma in side-impact crashes, which account for approximately 20 per cent of fatalities
in Australia (UN 2013). D’Elia et al (2012), analysing side impact crashes, found that combination airbags
were associated with a reduction of 51 per cent in the odds of death and injury to all body regions.

Safety outcomes in frontal and side impact crashes have also been improved through other vehicle occupant
protection countermeasures used to meet performance based standards/tests including Australian Design
Rules 69 (Full Frontal Impact Occupant Protection), 72 (Dynamic Side Impact Occupant Protection) and 73
(Offset Frontal Impact Occupant Protection). The impacts of these measures have not been estimated here.

Electronic stability control

ESC involves an on-board computer detecting when loss of control is imminent then restoring control
through reducing power and applying individual braking to each wheel (FCAI 2015). ESC began to be included
as a standard feature in vehicles sold in Australia in around 1999, and by 2014 nearly all new light vehicles
were equipped with ESC. ESC was mandated for all new passenger cars in 2013 (FCAI 2015) and will be
mandated for all new light commercial vehicles in 2017 (DPMC 2013). It is estimated that around 29 per cent
of the light vehicle fleet was equipped with a form of ESC in 2014.

ESC is most effective at reducing single-vehicle crashes, particularly ‘run-off-road’ crashes, in which a vehicle
leaves the roadway. Single-vehicle crashes accounted for 47 per cent of Australian road fatalities in 2013
(BITRE 2014a) and BITRE estimates that run-off-road crashes accounted for 38 per cent of road fatalities in
2008-2012 (BITRE 2014c).

Scully et. al. (2007) cite international findings that fatal single vehicle (car) crashes are reduced by 53 per cent
by ESC, and that run-off-road crashes are reduced by 54.5 per cent. For this analysis, BITRE assumed a 53
per cent reduction in fatalities from run-off-road crashes.

Note that as airbags reduce the fatality risk in some of the crashes that will be avoided by ESC, meaning that
the impact of ESC on fatalities will be slightly lower than it would be in the absence of airbags. This effect has
not been taken into account in this analysis, but could potentially reduce the estimate of the impact of ESC
alone by up to 0.7 percentage points.

Summary of findings

Airbags and ESC are estimated to have reduced the fatality rate per kilometre travelled by 23 per cent,
relative to a base case without these technologies. This is equivalent to around half the observed decline
since 2007.

Table | summarises the assumptions used, the estimates of uptake, and the resulting reduction in fatality risk.

Figure | shows the uptake of airbags and ESC, from 1990 to 2014. Figure 2 shows the estimated
proportional reduction in fatalities from airbags and ESC from 1990 to 2014. Figure 3 shows the fatality rate
from 1990 to 2014, and includes the predicted contributions of earlier measures considered by BITRE
(2010): seatbelts, random breath testing, and speed cameras.

In total, airbags and ESC, combined with the continuing impacts of random breath testing and speed cameras,
can account for much of the observed reduction in the fatality rate since 1990. However, reductions in the
fatality rate could also be driven by infrastructure improvements, speed limit reductions, improved
enforcement, or other vehicle improvements. The impacts of a range of measures are discussed in BITRE
2014c. As discussed in BITRE 2010, some of these reductions may have been offset by increases in distraction
due to mobile devices. While over the long term the actual fatality rate has fallen by roughly the same
proportion as predicted by this analysis, in some years it has fallen faster and in others slower.



Table | Summary of assumptions and estimates
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Figure | Proportion of light vehicle fleet with airbags and electronic stability control
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Source  BITRE estimates derived from VFACTS (various years) Glass’s (2014), ABS (2014)
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Figure 2 Estimated proportional impacts of selected measures on fatalities
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‘Safety-weighted’ vehicle kilometres account for changes in traffic composition, by converting vehicle kilometres to light vehicle

equivalent units. See BITRE (2014).

This analysis has not attempted to fully explain for changes in fatality rates. Factors that have not been modelled include

infrastructure improvements, changes in speed limits and enforcement, other vehicle improvements and distraction.
BITRE 2014b, BITRE analysis
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This publication is available in PDF format. All other rights are reserved, including in relation to any Departmental logos or trademarks which
may exist. For enquiries regarding the licence and any use of this publication, please contact:

Department of Infrastructure and Regional Development
Bureau of Infrastructure, Transport and Regional Economics (BITRE)
GPO Box 501, Canberra ACT 2601, Australia

Phone:  (international) +61 2 6274 7210
Fax: (international) +61 2 6274 6855
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Website: www.bitre.gov.au
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